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Abstract of JP2005099648 

PROBLEM TO BE SOLVED: To provide a material for forming a resist-protecting film for immersion 
exposure process which is preferably used in an immersion exposure process wherein there is used a 
nonaqueous liquid with high transparency and high refractive index as typified by fluorine-containing 
liquids. 

SOLUTION: The material for forming a resist-protecting film for immersion exposure process contains at 
least one component selected from water-soluble and alkali-soluble film-forming materials. The immersion 
exposure process is characterized in that the resolution of the resist pattern is improved by exposing a 
resist film to light via the nonaqueous liquid of a certain thickness which has a refractive index higher than 
that of the air and is disposed at least on the resist film within the path where a lithography exposure light 
propagates through to the resist film. 
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(2 (^4r-9-7;u^-n^t ^-;u) -2 

) 2 CH,CH 2 -I (3-tf* ('N^r-9--7JW 



,) 2 C H 2 C H 2 0 - C H 2 hfi, 
mtlsTtt, (HO) C (CF 3 ) 2 CH 2 -| 
-kKn^->-xf^ (HO) C (CF 

[0 0 8 5] 

a 0-1) «fife#^^T^=r-^'tt7K^^7;i/^nT^^;v^-^v^, r;un-M4 

TIE— *g5t (6) -e^$*i£lji&^\ jg|g#i:T;i/* 'JflT»tt«J:0*K9>f x.y^yy 
[0 0 8 6] 

Kb 3] 




(CH 2 ) n . 



OH 



(6) 



[0 0 8 7] 

-fcu£ (6) <K Zfi> **v;*^W^ (-0 (CH 2 ) -) . tfctm 

iNr£"C&*K n' tin' it^fiffim,^ LT 1 ~ 5 <^&-e&& 0 
[0 0 8 8] 

^L-C, -e^J:^^ (a 0-1) #^t^^^^:Tffl^^n^j|'^##e^. Zti$ 

(A-D tLxm^&mi?, Aftwmffim'&mmmm&zm-rz 
ij )\s^xT)isfrhmmztizmj&mi£ ( a o-2) ^m£Kig*i&?)-c$f t 

[0 0 8 9] 

Cic^J: ^ &fl|j£ijM£ (a 0 - 2) t LTIi, tert-m (;* *) »J U- K 
tert-7?Jb 7? U V- h & i?<D (J *) 9 ;W^<^^ 3 i&T ;P^r /Pi* 

[0 0 9 0] 

(a 0-3) £-g-A,-c&&, m<D{tm\,^£ r;v# u Br^* s i#^:-r^m^# (a- 

2) t|.o"CU^o £<7) J: } &$|j£J£fc ( a0 _ 3) z^tfZ. t^X M^14* s $f> 
^rSj±i-^> 0 g^jfcijifc (a 0 - 3) tLTIi, t" h77Wnxfi/>75^if?Ji5 

[0 0 9 1 ] 

&TK, (A-l) tl^-ft (A- 2) Sr^T- (7) (8) Sr^o 
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[0 0 9 2] 
[it 4} 




n 



R 3 

A 



(CH 2 ) n> 



c= 

I 

o 

R 4 



(7) 



C m' F 2m't1 



OH 



[0 0 9 3] 

(7) *K Z, n' , m' liUifia-AlSfc (6) |Q ifc >9 , RMJtM 

[0 0 9 4 ] 
Kb 5] 




R 3 



H 2 I 



/ ^2 ^2 \ 



o + 



(CH 2 ) n . 



] 



o 

R 4 



OH 



(8) 



[0 0 9 5 

(8) *K Z, n' . m' , R'^Jr^RMiWIB-ftiC (7) V>9k&kmw*> 
[0 0 9 6 

[0 0 9 7 

* J: WO" 



] 

IBL*:-lK*C6)**trM## (A-l) ilM (A-2) fcti, #|&4£>1f 

&mBtim^&z&ttT)i<%vnm'&<Dm&m&. (ao-i) ^^-e^s. 
] 

mf&m& (a o-i) k^t, o*)7 v$m£t**a>& 



10 



20 



30 



40 



so 



(17) 
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[0 0 9 8] 

i<7D=t d &-*N££;fri-&m-£H* (A) te. 7 7iI^F^tt*i;xH^o 

, 1, 1, 2, 3, 3-^>^7J^o-4-h'J7^n>f;i/-4-t Kn^y-l 
, (CF 2 = CFCF 2 C (CF,) (OH) C H 2 C H=C H 2 ) OSUfcM 

[0 0 9 9] 

^ylOi^f^fflj: J: 7;v* U¥ Wif^tilM (A- 3) tUfflv^^ 
, ^^T^3-;vte7lcm^07k^^^®^«te^^fl«^^g^$^^^^ (aO 
-4) Sr#^35:AM#fl:j6«Jf * L^o -e^^SStt^WJ^,!: LTIi. frftifc 

4 L^ 0 ^K^«ltt^«I$i|Sfi^#0*:®!Sti*f- LT, 1 0 - 4 0 96, *? £ L < 

til 5-3 0%^$£H-C3,&fc > '^-^JSteKflfrMff* LV> 0 
[0 10 0] 

fi^# (A- 3) Srg-T-iK^: (9) ^to 

Mb 6] 

/ F 2 F H H 2 \ / F 2 p H 2 h \ 

F 2 (X ^CH 2 F 2 (X .CH 2 

CF 3 OR5 CF 3 ' N 0 R 5 (9) 



[0101] 

-$5$ (9) fK RMiTK^J^T-^ fcfiC 1 -C 1 5 <DTA>*fi>* 
, x> y li^rtl-eft. 1 0 - 5 0 ^ )1<%X$>Z> 0 
[0 10 2] 

ZwJLiKm&fr (A) tt, fiftjOD^fe^ioT, ^Tll,, m (A) j£#(7> 

#fli^ GPCi:J:4#^f-U >ft#gi^^i 14, #KH5g1-& fco-ctt* v>a* 5 
000-80000, 3 8000-50000 k*tlZ 0 

[0 10 3] 

£tz, (A) MU ltt 7 v c(4 2mJ^±(DWIi^^«^-r*C:i:^-t i ^, Wx.ldT. 

±m<D (A-l) , (A- 2) , ^iZ/ (A- 3) ^f)^fdT4XS^03j>?r2aWJ:^t 

[0 10 4] 

[0 10 5] 
[0106] 
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A>frh&mz tizm&l£& (a l) £;£U ioiftffi (a 1) tZk9\-<om<o ( 
x;u*^sl«t$*LAfl|^^8 o^e^ttJELL, $f£ L< H9 0*)U% (1 o o*;v%# f ft 
[0 10 7] 

*fc*rtSte"*-4fca&fc, Dire (a 1) W^»I-5:-&^^t4tyv-m 
[0108] 

-T'Srfc*,, h >J£#£;fr-r& (^^) 7^ 'J ^m^*-r Jl^£>f£a|£S ti2>m&l¥-& 
(&T\ (a2) *fcli(a2) , t;i/3-;^tK®^*#^^^* 

T^y^aMf^fe^itsitiflrdtJitffi <&t, (a 3) i-tut (a 3 
) m^t^do ) , mrie (a 1) mu<Dmmmm-mmmmm. mm (a 2) b 
^.tTOia (a 3) &&<dt fr'm&.m&^gr^gv^'f fit 

^at^Sr^trftricmfi: (&T\ (a 4) *fc»± (a 4) mftfcn?) *m^o 
[0 10 9] 

-ttt, (a 2) , (a 3) t&ta/ttzfc (a 4) tt, ^jfn* tL^#'tt#t* «t o Tigri: 
»*-&*>*BTSe-C** 0 L< »i, (al) t (a2), (a3) *J:0 r (a4) *6 

->3^K* s AjEf fc'Srio (al) ~ (a 4) i|M£<OI*U ^ft^tUco^T, 

[0 110] 

3fr*fllJiRiMfc£ io~8 5 jif i L < li 2 0 ~ 8 0 ^;v%> V 
^fe»«tsii,*fl|jftip.4fc* 1 5-9 o^e;v%, jf* L < ti 2 0-8 0 ^e;v% t <fc -9 K 

[0111] 

o^-e, jte (a 1) ~ (a 4) #^Kov^T^«HHiaKi"S 0 
(al) *4fcl±, tt^te#ffiHWH£&#-r« *) r * 'J jvm^r- JV^t§«£ 

[0112] 

mm (a 1) K&wzmmm&mffmmmkLT, mz.&, mffimzm^ztt-rz 
mtm&&imm&*&mKm»*>z til*-?**,, mm^m^mtLxit, y^mm-t 

tz&7 y MftT Jl<* )U&XW&Z tlX\,*X ti <fcV*U £ tlX^te < T & <t V> tf D 7 ^ 
f ^-ffc^Kfi, r^v>^> % v*>t>> h;->*u 

[0113] 

fria (a 1) t lxwm%* y ^-^SrTfB-ie^: (10) ~ (i6) tc^-r 0 
> itif>-^ (10) - (i6) tcis^r, Rttfrmm*ttzi*m-)u&, RlMsm 



(09) 
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T-frm&Ut t^o £ fc> R 4 {i. t e r t -^if-;^^ t e r t - T^l'SoJ: ? 
3£fcT;u*jv^-e& % t e r t -^^^^m^xmm^u t Lv> 0 

[0114] 

[it 7 1 






(11) 




10 



20 



COOR 4 



(12) 





30 



40 



(14) 



[0 115] 



(20) 
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[it 81 





(16) 



[0116] V 
(a 1) JMLh Lt\ JhfEK^jffc*^^ -*SL5£ (1 0) , (11) , (12 

[0117] 

#SS (a 2) m^fi. 7? hvJIMfc 3R«»fc<oa*14*«iC)4fc*^^r 
S»T**o £^J:?& (a 2) 5^ h^f^^^L, 

[0118] 

mifi (a 2) t LT0ig^^ey v-#^$rTIB-j|§:^: (17) ~ (19) 1^1" <, zti 
fc-jRsSfcfcv^T, R tt**^* fctt* 

[0 119] 



C21) 
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Kb 9] 




10 





20 



30 



(19) 



(18) 



[0120] 40 

(Dy-y^-m?? Yy^*7-)\>^ ^u, — jftA (17) (18) <^J: £y 
[0121] 

WIS (a 3) Wm±, T )Va-)V^LiM^^^n^M^^-t^ U9) T * 'J 

*>K r;w a y#F^5Wft±?-*o ^oT. WIBA^ (a 3) 

ffi&m*fa±-rz>tzit>U* L^o LT, (a 3) K * I* £ LTfi, HirfB 

(a 1) <^^WK:^^T«^Lfc^<Dtra««)fl8JKife^|jl^^^^XKLTffl^*i so 



C22) JP 2005-99648 A 2005.4.14 

[0 12 2] 

mm (a 3) K&tt&r )vn&m&tt&m&&imKmifcz}i%^j)K win* 

TIB— ^ (2 0) fc^t^s t . SfrK^-'f ^<y?•>:^14£±# 

> 1 it 1 ~ 3^)^-e*)-g)o 
[0 12 3] 

Kb i o J 




(20) 

[0 12 4] 

fflB (a 3) ^mt. ±ULtzX i ^TJV3-;H47Km^#*^^^^^L> 

) x-mzti2>mmm$L*mi lv>„ (2 d ri***^* iz\t*m> 

[0 12 5] 
lit 1 1 ] 



R 




(21) 

[0 12 6] 

tUIB (a 4) #^^*3V^T> rHfrfBm^14^«JMS> TftfE9* h &<fctfffr 

(a 4) m^<7)^m^S* ! > (a 1) #^^SIf«^«iM^ (a 2) 3M£<7)^ 
*h>J£#U (a3) W^r;vn-;H47lc®S^^^^^-f tLt «()fi«L 

£ ^ ? Tt^-e* *K ( a 4) a*, 13»^MLTv^ ( a 1) 
^»^^»JS, (a 2) %.jiL<7)7? h>i£tfL, is XV s (a 3) r * n - /M4 so 
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[0 12 7] 

mm (a 4) #^^^}t^#^s^. ^oowflgj&frK&^T, mie ( a d - ( 
a 3) m&t Lxm^t>titzm&%-&tmmi'%^£ Kmnztix^tufj: <, m^m. 

5e$ft& *b<D-Cte%:^ 0 fnix.f^> (a 4) Mmz&if&&^$:gt LT, ffrlB (a 1) iji 

Ii±AfL^v>^f^T0^L^ o ( a 4) k LX til , ±U<D£o%&mi& 
[0 12 8] 

MIS (a 4) CDfcP i tv^J^TIS-^ (2 2) - (2 4) K7jk-f 0 ZtlhV-fG&l:* 

[0 12 9] 
Mb 1 2 ] 




[0 13 0] 

a 1) 3M£#2 0 - 6 0 U$ L< f*3 0 -5 0 ^;V%-C&& t , JfMfttefcflE*^ 

ftt L^ 0 ^fll^Sr^i-&«^#^^ftHMLT, (a 2) JfME#2 0-6 

0*JV%, £F£ L< it 3 0- 5 0 ^;u%-e^,^t. BUMKIStU #2 L^o Sfc, (a 

3) mtiLzm^zmi?. ®mj&frzm&-r&mj&mtiL<7)&BfKttLx^ 5-50*^%, 

JftL<.lilO-4 0*A'%-C*it, l^v 5 * h^^-^^mzmti, 0 * L^o (a 4 
) JMfc*fflv>*»<fr, »»Jsefl»*«jAi-4*j*J|itto#f!-|i«-LT, 1-3 o^;v%, EF 
* L < 5 - 2 o j e;t'%-e^>^> t , 2R:£^*- v#£-k3 ^v*/**- xaffffcttuftfi 

[0131] 

(a 1) ijMfci: (a2) , (a3)*5<fcO f (a4) iN£#e>jltf < t^-ofT) 

m^fi. S ft Z.k&X£Z>-bK (a 1) ^-ffifc (a 2) is XV s ( 

a 3) ► J|ltt«5 3 7C* Vt-WUVx h If&'ft. 
> 02 L^ 0 ^<^^o#«^^ (a 1) - (a 3) tL<eti<ol&* k LTfi, ( a 
1) #2 0 -6 0^;u%, (a 2) #2 0 - 6 0*^96, £J:tMa3)#5~5 0*-;v 
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[0 13 2] 

ttz, mffij&frwm<Dg&s?&ttm i&rmm im^mfc-rz 

i><DT?tt%;^fr5 000-30000. $ h fcjj t L < l± 8 0 0 0- 2 0 0 0 Ot^tll. 
[0 13 3] 

miz/fu* vyi >&mffit lti^ rie— jr^c (25) (a 

o 10 

[0 13 4] 

Hki3] 

o 




20 



(25) 

[0 13 5] 

(2 5) R 8 «ie (a 1) J£4fcfc*5^Tm#mte»#«HW£* LTflJ^L 30 
fcflMfeat-C* ») , mfi 0- 3^)ltT*l.o tfrffi (a 5) ##K*5V>-Cm/^0<7>|§ 

(al) Ufflt^i Lv> 0 

[0 13 6] 

3M£ (a 6) , <fc UHFffi— «5£ (2 7) T?$3*i*fl*fifciM£ ( a 7) 
[0 13 7] 



(25) 
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[it 1 4 ] 



V 



O R 9 



(CH 2 ) m 
O 



10 



10 



(26) 



[0138] 

-«3S (2 6) R,lilfil»ftw#J!l4fcli#5ftS:S*^-ri^k**3fe^^«:4 
[0 13 9] 

Mb l 5 ] 



OR 



11 



^12 

(SiO^)- 



30 



(27) 

[0 14 0] 

(2 7) Rxxtt^li^fc L< fiiSSMfc, ^ji^^T^^JuS-e 

[0141] 

±12 (a 6) fc<fctf (a 7) fcfcv^T, R 9 <oK»&te^#Jf|f!|g{jU mftm<OZ/)V* 
[0 14 2] 

^J:^^©tU, #J;Ltf, Tffi-^ (2 8) ~ (3 2) <D£o%^ *Jfifv^ ffi 
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[0 14 3] 

[it 1 6 ] 




[0 14 4] 

(2 6) *K R 9 ^^lfe{i> ffimistzt ZKJfAftLK < V^^I^^JgJK^ V 
h^^O^tt^m^^^vt^tt^^ftf t L < 12 7 ~ 1 5 , J:t9$ftL<fi9~ 
1 3 -C&& 0 
[0 14 5] 

[0 14 6] 

itS^t L"Cti, A r F U-JX h K^T^ #gc4i:^$ tlX^Z O^'I'^^ililJI? L 

D 7jvr/, -rn^^^a T^u^mfrh imv>*.%m?-*^tz&zmf2> it^-CI 

[0 14 7] 

-LIS— Afc^o^-c^— *£5£ (3 0) ti^. 2 2 -r^^>^-;^, 

v/ttzl*— (3 1) 2 2 -T^^>'-f-;p^^^-r-g,>';p-fe^ 

[0 14 8] 

X<7)fiflj$j<7>A^£>$F2 L< Jil ~2 0, £*)ft*L<i±5~- 1 2t*S, Sjt#?>f& 
tt^«v>it N (Tg) peb (^7fe»||fc) B3wm$&£&l^ 
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[0 14 9] 

>^£> 2^*^if^£|&wfc^£W&£i:;a5-C^ J: 14, 7^>*> 

[0 15 0] 

itLf,R 10 ^3<t tfR 12 t Lt, J: •j&ttfcrmi, Tie— (3 3) ~ ( 3 8) "C^S 

h %> o 

[0151] 
[It 1 7 1 




(37) (38) 



[0 15 2] 

ttCHMIftfctt, ffiffi-ffc^ (3 3) ~ (3 8) <7)mn^t^K^^X, 'J?%<t1> 
[0 15 3] 

^> xf^t, yati;v^ % yyntf;vS, n-Zf^l, s ec-Wl, t e r 
[0154] 

[0155] 



(28) 
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* * *t >mm<o T)\>iiv mffimm < & & 0 r * ^tt*^ <^t, r * * »; m& 

3&J*-t vT&^i&rtVhS < m^tf 
[0 15 6] 

ffiTSE— #3: (2 6 ), (2 7) ^OXKo^Tfi. #K«gi#;<7) T)V* jW£ Lv> 
o T)l>*r)l>&<Dfftm&.lt, *s)l<*****yrymm<7)-ff7*ifr ! & (Tg) jflt*^;* h* 
*fc^S>*#tfe&*fc., 1~8, L <»i 1 - 4 ©«7JK^iT*S 0 * fc v 7 y%m 

^WWkZ*lX^Z>fcmW^<?>$k&&^te¥, 2 0 0 nm&TW^Jc.*;^-^^?^ 

^•fbA^o -«3£ (26) 4»<amW\ WSM^«^fW3^#*L*-*- < « i: 

v> o l - 3 oSBfc-c* «9 , 0 * t < *i l -e&& 0 

[0 15 7] 

v;nr^^^^t>Mii:U, «fc ijjMfcWKii, Tfie-^ (39) , (4 0) -c 

[0158] 

Mb 1 8 ] 



9 R5 




2n+1 



[0 15 9] 

(3 9) , (4 0) «=K R 5 , R 10 , R 12 , ^ iCPn iitlHt 
[0 16 0] 

i')\<*x***^>®m*m&-$-2>'£mJ&1£&*, (a 6) ££0* (a 7) "C^Sti* 
3 0- 1 0 0 #3: t < ii 7 0 - 1 0 0 %. <£ «9 £f £ L < ii 1 

0 0 ^e;v%-e&& 0 

[0161] 

*fcv (a 6) &£U* (a 7) "C^S *L*«^ffio#W"^# L. (a 6) -e£3*i£ 
*BjRJ|i|£ Kfi L < (i 5 - 7 0 <fc 4 L < ft 1 0 - 4 o ^e;i"%-c&& 

o (a 7) •vm2*L&m&u*£&<vm&te, n* l<j±3 0-9 5^ju%> <t i?*?* l< ja 

60-90 -t^w 

[0162] 
[0163] 



C9) 
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fH"KX***-*y%MmiU **W<03»**««r*>4^|EHT, (a 6) (a 
> TI5— ^ (4 1) -e^sti*,, -x-?-;^ ^Dfc'jvi, t^v^otjv 

[0 16 4] 
[it 1 9 ] 

F 

— {-sioy 2 -) — 



(41) 



[0 16 5] 

->;v***:*^>^^|oH»TO5H^* (Mw) (**;wt- $x.-is a y?u^ h 
00- 1 5 0 0 0, $ £K#F2 L<Ji3000~8000t$*l& o i<0$61J: »9 *»>t ^ 

[0 16 6] 

Sfc, M&sf&fr^m: (Mw) /&«J55^« (Mn) ^ T&fc^ T J ^-frtfcJg**, 
^^$Ei-&<b<7>-C{*£^^ »*L<lil. 0-6. 0, $ hKfti L< 14 1. 5-2 

[0 16 7] 

ttz, z/fr-tx***-y-y&ffim\i, (a 6) (a 7) ti^fil^^^ <t 

ot^$tl^v;u-t^^^^t>^S*f^tt^^'J-7~T*)l)<7)T, 2 0 0 nm 

m^tzv v 7? -7 * -Kte^xmmx-&y) , n^utxt^ jgmn i 5 0 nmti 

T> $ £>Kii 12 0 nmJ^Tt^ofcf&ffl&V h /n'? - > Srf^-f * £ i: rt s T~£ & 0 
Sfc, 21W/^ hffimfc<V±mkm\<*&ZtX-, 120nmHT, JfjKlilOOnm 

[0168] 
[0169] 

z.<d£ *> %®mj&frt LTJ4, W.K* V) t)\<ij v7fm&t%2>mmj&frx$>'ox, 

KJ: »)T^*';^1ftfc*4«JiB (a 8) U t L < h ti*o ii^i 

>®x^f j^/!?^ < ^ *m-rz> ixvtfut l^o 

%2>m$iJ&fr (a 9) iift i L^e 



(30) 
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[0 17 0] 

utrie (a 8) wu &wrtn$, tie— (42) -c^ $ *i & fit 
at 2 0 ] 

OH 



(42) 



[0171] 

— (4 2) 4>> Ruli*^-?, Cl~C6?)7)K^i, & L < litfJU^/Ht, 
[0 17 2] 

^-co||^#: (J£»£^#s (a 8-1) , i3<fctfa- 

7^ VfrMiS X V s a - (kKn + y7M^) 7 * V A'fcTA'^Jl'.x;* -r )\s<w¥fr 

(a 8 -2) L<flff>U 0 
[0 17 3] 

-hI5M^# (a 8 - 1) tLTfi, a - (HFn*->7J^JV) ^Wt ha— 

# (a 8 -2) iLTte, m^<D^?- V >&?F%ffQ % )l>tf V R> 

[0174] 

MIS or — (k}?n^->7M;i/) T^lMu^a- (t: Kn*^7^;u) T9 frWt 
[0175] 

&<DTn>*Ji>&o>9ikLTit, J*)^ ^)um, T-nt'ji/i, -fy^ne^Jfe, n- 
■7^JV^, s e c-T*^;^. t e r t-^-f-;W^ 7^Vlif(7)fit7M;vS, e 
[2. 2. 1] 7^-7>^;i^ 7^^->*n [4 4 

. 0. I 2 - 5 . I 710 ] FfyJVS, hy->*n [5. 2. 1. 0 2 ' 6 ] T s s £<bm 



(31) 
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+ #fc*^;t^ xf;pi, T'Dlf^i, ^f-^afcfc £<Dl&m.T )l>* )V&V>m& 
[0 17 6] 

[0 17 7] 

— £\ Mffi (a 8 -2) ^feft^^^^^v^^^^^ 

nfcfJK n-^f^, 'f 7 7"^;!/, n-'^v'JK ^^f jvx^f;^ ir<7>T 
T-^&^W^ti&o Sfc, x^fWo7;^;vIi:U, tf->^n [2. 2. 1 
] A^f-^ ^vr.^, T^vVf^S, f hy^^n [4. 4. 0. I 2 ' 5 . I 7 ' 1 
°] Frvil'i, MJv^n [5. 2. 1. 0*' 6 ] •Tv'^* ^^^tSS^^^CM 

, dtt^co^-f-^, x.^;k yot'^V, n-^^x.^xJP&fc'^^TJI^;!^:*^^ 
[0 17 8] 

fftUffim&fr (a 8-2) COWlgKjSl^Ttt, a- (t T^ 1 ;^^ 

t i> im.<?> y v t ftfeo^-?- v * ;w # y m& x V s v y&^&m ij )V 

0 : 8 0 & L 9 5 : 5 ^1, #K 5 0:5 0 L 9 0 : 1 0 OfSffljWt L^ 0 M 

[0 17 9] 

Sfc, flifSBUMBjfcfr (a 9) »i, TIB-^ (43) Sfcli (44) -C^^tLS^gfe^ 
[0 18 0] 
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[it 2 1 ] 




[0181] 

(4 3) , (4 4) Ri4*J:^Ri,»iR^j»C0 -8<57m«^U R 
[0182] 

, 0TO'I4^<. v^am^yn-b^n^v^-ctict z.<d£ i ^vtDV^ym. 

^yx^fMMtiTtt, 77^, j?a>m, j^^ym, ?)u*a>m^ 

[0 18 3] 

z*?^, tnv* )vtfym*; ^7,7-)vi&&*^&mmt l-o4, 

j^XTfr^S ^-(Dm&foitzte&M&fc (a 9-1) > £ £Tfz?Jj )Vtf>m*; 

9-2) fcfj&*$F5 l <m? hti&o ±M*jrw.w7, h izm^> hti&fflm&frit, 

ililOOO- 5 0 0 0 0 , ff^L<ii2 0 0 0~3 0 0 0 0^^. 
[0184] 

-fclBWIBo^T, TfV^mm ( (a 1) ~ (a 4) ) Wc#->*M V M:o 

m&m& <D-+m-%:-3< a t\ ^ <Dmm&&0sit l ^ -r < & & 0 c ^mrn^it * 

[0 18 5] 

ifc, ~>JHrJ*3r**^>ifc^fl| ( (a 6) &£ZF (a 7) ) *ffiV^:>HyI Uy^ h 
. &&VM4#56<7>#frflt ( a 8) fcitf/Sfctt (a 9) ^fc * #M 1/^ h tcov^T 

o 

[0186] 
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[0 18 7] 
[0188] 

, if* ( p - t e r t -7*f JV7x-jp) a-K-^Ah^j^n^^^;^^- h 
, F "J 7x-;^M-7 A h 'J 7^tO> ^ - (4-^ N*y7x~JV 

) v'7i-MH-7A b 'J 7JV^o^ r/^H^ - F, (4 -* f jV7x^;V) v 
7x^^^jV*^7 A h 7)lsj-VJ ?>A)U**- K (4-^f;P7x-^) v7jc 
^;^j^^-)Ayt7;^D7^>7,jp*^- K (p - t e r t — )\>~7 x- — )\>) 
y'7x~;i/^;i/*^.>7i», h y -7;u^-n^ ^ K v7i-*3- f^^a; ^ 

7i^D7r^M^h, fcf* (p - t e r t -/f^7x^^) 3 — -7- 
■7;^ n -7*? k mj 7i-;^jv*-9Ayt7Wn7*^vxjv*^- 

K (4-F l J7;^n^fii'7x»;v) y' 7 x - ^7, jv* - A f 'J 7 iv^ n ^ ^ 

K (4-h l j7;vtnptf;P7x^JV) y7x^.MW^7A7t7Wn 
K h; (p-t e r t-7f;V7x-jv) 7JP*-7A h'j7Wn 
* ? hftt-ff)*-? t>ti& 0 

[0189] 

o-g-ftfcttU jfft L<fi5 0-1 0 0^96, <t«9$ftt<li70~10 0*;w%> « 
fc£f£ L< til 0 0*;w% 4: jW£ L^ 0 

[0 19 0] 

h'j7x-MMi>)AttoH, Tlfi-^ (4 5) ^ 

-7WD7)^^w>s^>j.r-i>tn h y ^i-^;u*-^Ajati±, 

[0191] 
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{it 2 2 ] 



Rl9 




R 2 i 

(45) 20 

[0192] 

(4 5) R 19 , R 20% R 21 tt, Ztl?tl$k&K, TkmU?, Ktil~8> 

JPlil-l 2. $f$L<f±l~8, J:l9$fiL<(il~4c7)^-e^,^ 0 
[0193] 

^ffi^fifi, tfr^o^fli^^ i o 0I1WL, 0. SJTMgB, U$ L<{il~l 

^> o 

[0194] 
[0195] 

£ 1 ft 3 tz \± 2 #J^±ilSS^ Ltfflv^ii &X i & o 

[0 19 6] 

#!);Lff> 7-feh>, y •5 1 -;P^^;i/^- h >\ n^^+hy ^ ^-{V75JV^ h> 40 
^ ^ U 3' Jl / -6 y 7" -fe 7 1 " h^-^y^^^-X' — €7xf ^x-rJV, tyyo 

&±u s z<7>mm'fc*?, vj-^ifXDXvK^^-T-^m*, ?L®y^;w atxfjv, 
Bfci&j^;K mmyj-Ji', fji/f>^f;K e^e^m^JK y 
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[0 19 7] 

[0 19 8] 

uto. oi~2. 0ft%(7)$gB-effli/^*Ls o 

[0 19 9] 

atrial* Ji^v m £ LTtiU $J£»±\ ^n^K, £ 
[0 2 0 0] 

*^*V|y7fJl/iXf)K v- n - ^^-x^t^ 7^ 

— )\>*7,*yW., fcX*>Wl~J7 cc~)VJ^X-r)ls, *^.*>^>?^>>?;VJC^.x;V^t'<7) 

[0201] 

mum^ma, mm&fri 0 o^*^j? 0. 01-5. oss^i^"^^^*, 

[0 2 0 2] 

tmmm. ^*#£ft±£«7ta6<o^rei£sk mmmmm, vsmm, m&M 

[0 2 0 3] 

if K 9 -f a. y ^ y fa _L $ -£ * i 6<,-e, njg 3R«3W * LTt^ B 

[0 2 0 4 ] 

*»#JOffBi: LTtt, 2, 3 - y t Kn + y- 5 - t Fn^y^f ji/y M^t>> 2- 
6-fc~J* (t Kn^y^ y;w^;v^->, y^DA^f >y^^y 

3, 4, 8 (*fc|*9) -fnPo^fyHJy^nf^v, 2-^f^-2-7 
yi-yps-ju, 1, 4-v*4r^>-2, 3-V;J--;K 1, 3, 5-FnKo^y 

^> 4 /^7t5>, mm, J=-^u>mM, ^ 'J n - ;v 7 v jv * t'^ 7 $ y S^tlk^U 
*;i/A7^7 , t Kitii*U7A'fk KMg^T;vn-;v£Rj&S-£. §<t 5 y 
^M^Srn K o # y ^ f (if 07 ^ 3 + -7^ f ^StI^ L ^db^li, AttttK 
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[0 2 0 5] 
[0 2 0 6] 

;P t}€ - ;p 7- jv^p ^ J fz t =J # =y 7 )l>* JV&m *mf& £ t i)*? § £ 0 

[0 2 0 7] 

^ftWtli, t e r t-/f-^J:^^3S7M;Vl, t e r t -zT h *=y* )\> 
tfr~;v^<7) J: 9 ^i3t7iV3^y***^;vI, t er t -7*h^y *JV*^JMf ;v 

-^Ss rf5k K0 75^;i'S(?)J: ? ;^ ^ y 7 ;wSf htl&o 

[0 2 0 8 ] 

■«Ut#J) Sr^ifii i*'T|4 0 #Kl*> tf^) 7 y M?*tt*^*v^ ^ y f 
[0 2 0 9] 

iS^^n^y*^^!, $3H7*^ydH*-^7;^)l'I> £ttK£ rfifiSi 
tt<^ T n 7 ftffcttKlit er t -yf^i 

H»3t7;KM, t e r t - 7 b *->#;n}?-;ug£> J: -5 &|jl3^7JV=7 ;v 

i> ^ h^y^f;i/I, t e r t -75 ;V:t 3r~> 4-t e r t f^- )\> - -> ^ n <-\ 

[0210] 
[0 2 1 1 ] 

(IV) ixi;^ h^-^fcfc^S; 
Lfc?£, 71^-^ (PABM) ^fT?o 
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[0212] 
[0213] 

[0214] 
[0 2 15] 

ftSrfr^o Lfei^oT, LTV-:/;* f- 

[0216] 

^#o&»££**T»W<3S£R*tt* i^b, ^tcjg^f K*fl**#HJ 
[0 2 17] 

*->-7lx--*f*-, F 2 .x*~>^U— 9*-, EUV OH^Ht) > VUV > 
[0 2 18] 

[0 2 19] 
[0 2 2 0 ] 

>^tSD7t:^(c/^^-^>^? tL7t:, l/y^ h - h *t&<> 

[0 2 2 1] 

[0 2 2 2 ] 

J^T\ *^jjc^o*S, ##&9ifcov>T3 hKmMKmW-t&o 2M&fittT1E* 
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[0 2 2 3] 

1 ) 

MVv* h£&J»l Srl^Lfco ISHMfrt LTfi. TIE-fk^t (4 6) , (4 7)* 

«^^m, n<7)Jt{i. m=5 0W%, n = 5 0 ^)^% t Lfc 0 fflMLtzffi&a&frOfS. 

* Iil 0 0 0 0-C*ofc a 

[0 2 2 4] 

[ft 2 3 ] 



F 




[0 2 2 5] 

-«5£ (4 6) *J:tr (4 7) 4>> Rl*> -CH.OCH,, fcAnii, -HTNfc»K 
<7>«?^ -CH 2 OCH,I^20%, - H** 8 0 
[0 2 2 6] 

flfsaam&aj* itii, Tia-rt^ (4 8) -c£-r<>«>*5. ofi*fp*ffl^fc 0 

[0 2 2 7] 
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[it 2 4 ] 




(4 8) 



[0 2 2 8 ] 

PGMEA) fcffl^fco 

o 

[0 2 2 9] 
[fb2 5] 



H 3 CO H 2 C O 




(49) 

[0 2 3 0] 

^^to/co j-f. itmm.&yo tar - 1 9j (m&z, shipie y*±$a 

) *X\ii--Zm^Ti'i) 3>^x^-J:|:t^L, *V h h JL-C2 1 5 6 0 

«>W«*Uiai$**C:i:CJ: tj, MJ¥ 8 2 nm<G#«*R|f|*±R£^j£ Lfc„ * t 

[0 2 3 1 ] 

— ^"«-7^n^-^^;wxjl/*>» (C s F 17 S0 3 H) ^4EF-101 ( h - 
>rJ*7uy9y m) ft) (7)2 0tf%7|Cill5 0 0 g t •=£ y jc * / - ;V7 ^ ><D 2 0 * 
*%&mm.S 0 g*fi#Lfc 0 ^^M^?g2 5g*l 0li%* , 'J tf-^eny K>tK 
v#"$2 0 g fc^flpU »&ftfc**«fcift;dc£Jn;tT^fr£ 2 0 0 g t LTfft«»3fc^n 

Hf±2. 7T*ofc, 
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* • 

[0 2 3 2 ] 

flr3El'5>* MR±H, STIBl'y* h««RJB*ffl*m*ifc;firU 9 0"Ci:t90WD 
SMi&*L, l)f 6 5 nm^Uv* hfil^ML/; 0 
[0 2 3 3] 

^{C, v^^;^->HLT, i^tNSR-S 3 0 2B (-a'/ftfi, NA (g§ 
P*k) = 0. 60, a = 0. 75) J: . Ar F-x^^U-^f- (jfcft 1 9 3 nm) 
£fflV>T, rc*->3fc£jfRffr Lfco Z<Ofe, £ 2 3 *C KT 2 . 3 8fi%f 

[0 2 3 4] 

i<7)<t ? K LT#^ 13 0 nmi07^>7> K^^-Xj6 s 1 : 1 h'*? — 

>*M&Mn*§mm (SEM) fcj: flfn&Lfcti*, i?)A7->/D77^^ 
Jffc&o-CifciK #&r9M*£<*H8*$ftfc*ofco Sft^Jg (Esize) l±l 

8. 5 5mJ/cm ! 1?$io^o 
[0 2 3 5] 
(§fe&fl]2) 

n-fe^jfli/y* h«aJR^fifcffl*J-fl-^*^T, 

[0 2 3 6] 

CI <7) p H 2 . 4 9 <*>1^* >«aR^JSfcffl*t*l-«:ffl^fcjeJmJ±«bi£«>^iiWl4 
LT#£ 13 0 nm<D7^ > T > K^^-^.^ 1 : 1 £ 1/-/7, f/^^- > ^j^^S® 
^SMMI (SEM) iz J: «9li£Lfc t >^uy r << frit'** ->m$L*) 

flVhS^AflFfc'bo-CJfcJK «9>e»^li^<«l?$*L*^ofco fcSfclSBt (Es i 

z e) fi 1 3. 2 1 m J / c m* >9 . il#<7) -f -kXK&lf&m&ttett-t 

[0 2 3 7 ] 
(**fefll3) 

S**feSfcL-C, ifM^l^y^ hRfttt»t/S">y 3V)x^-^|||$sHW> 
MSLtfc 2 3 tCT7 y ^^7&-fr-e&&/^-:7 )V* u (2 - y*^j\/T Vuy 

[0 2 3 8] 

# £j*l7t 1 3 0 nm^)5'f/'7>K7;^-7^1 : lfcfc&l/- y — 
tt$m& (SEM) lei Ijft^Lfc t i*. i©/^->^D77>f/HiAff<t"l)?)t 
*9> ^> r^*i^r< fg|?$*L£^o*:o m^JK (Esize) Iil8. 5 4m 

[0 2 3 9] 
(^ifcffil 4 ) 

[0 2 4 0 ] 

130nraCOV'f>T>K^^-^.^ s l : lt^Sl/y'T, - > Zfe&M 

m^mUM (SEM) K«fc VmmLtzt^Z^ -yfxiy 7 4 )l<l*ELft%i><Dt? 

**K *9><=>r#t^<mi^?tt*^ofco *3fciRj& (Es i ze) {±19. 03m 
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[0 2 4 1 ] 

SFflfiSt^ 2 
(*Jfc#l5) 

**fefaj l^|l/y7 h&j£f&fcj3V*Tffl^;fc-«5£ (4 6) (4 7) "CgS 

[0 2 4 2 ] 

ft-otzo tT, ^m^mm±mm.^ tar-i 9j m&z,, ^y°^~nm * 

t*>t-?:I^Ty'J 3>«>i-^±n^i x> *y h-7*P- h±"C2 1 5*C. 6 0#M 
MUWWitCJ:^ j^J?8 2 nra^*aMSItRfitmS>^t^o f IT, 

KRffl 0 2 nm<7)l-^^ h»$-^fig,L^o V-vJ* t 7 -y ^Y£g£<7)W^ 

ife^j2-eMv^/c^Ml^^ffl#^^^L. 9 5tCT6 0 #IMiM£i&U JglJ? 3 5 n 

[0 2 4 3] 

^LT\ -=t>*H«<7)*^m£ffl^T\ yjXAt^-7Wnf'J 

7° n f ;v 7 5 > ^^t, ^ ^, 7 ^ t 1 9 3 nra«2^Mff(:U|i (—36* 

[0 2 4 4] 

fcSfcLfcte, -LIE? ? ^}#2££M^S5ttK 1 l 5 VX 9 0 #M<7)^#T P E BtHkM 
Lfc 0 ^com. ?^:2 3t:t:T2. 3 8 St%f h 7 ^ f ;V7 V*-«7 A t Fd^ •> K 

[0 2 4 5] 

9 0nm<D7'f7>F^^-7 (1 : 1) £ tlT i £ *«*?j^o 7t e 
4fc, -fcolfcwifcfifti: 1 0. 4raJ/cm 2 W^->i^ *0&#ta>jMffc 
& o £r 0 
[0 2 4 6] 
(**fc*9 6 ) 

**fi«5»w*^T, MH§: l 0 2 nm^P. 1 2 5 nmtlx. Wli, ^iffij 

4 tRit: L/T, — *Jfc^£fcfc J:;&^*->^|ft£fifofco 
[0 2 4 7] 

^-cT)^^, 6 5nmt05^7>K^^-7, (1 ! 1) ^H^JlT^Sit^b^o^, 
14 7. 3 m J/c m 2 -e<D^-^- >Bt^(i^B47CO^^^^^^(7) 

[0 2 4 8] 

mmm i ) 

^iitM^^i $:tt-ISJ l^ - L/c * s y i 1/y 7 M&Jfc4fcfc3EM Lfc„ 4 
> 125ttU U-v* MU**9 5 nmic^x.fc^l±, ^jfcfll 6 t 

[0 2 4 9] 
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5 2 ) Ktf L/c 3 ft <^j£iji#i;^ ^ ^ V A'tt-3VX7 > A'-* T ? V ;P®x^f ^c?)^ 

fr^-mn 1 0 0 0 0 -e^o^o 

[0 2 5 0] 
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[it 2 6 ] 



CH 3 




(50) 




(51) 



CH, 



CO 




OH 



(52) 



[0 2 5 1 ] 
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' r 

-x-T-^T-tr-r- h taixfJ^I^Si 1 9 0 0 fc (KSifc6 : 4 

[0 2 5 2 ] 

9 0nm«7'f7>K^^-^ (1 : 1) £> tLT^S £ i: # ? ;b^o fc 0 

& o fc 0 

(itmM 1 ) 

1 <0*'y| V-y^ >|lJ»^*5^TfflV>;*:-*Sj£ (4 6) isJiCf (4 7) "C^S 

J&frM&fr 8 . 5li%?)7'nk , l/V^'J rr-Jl^y ;w - ^ T -fc x - hj§?£t>5: 
[0 2 5 3] 

fr-Dtzo if, #8^RI*RfrlLR&fifc& TAR-1 9J (fgn"n£, ->^u-%fcfi) * 

fcT^-frffl^-CW n>"y^wN_tJc^jr U h±-C2 1 6 0#W 

tcjRJ? 1 0 2 nm^Vy^ MML^o 
[0 2 5 4 ] 

ti;i/T5 >frh*&7 vX&m&k 1 9 3 nm0 2*©*JKf *t (— 3fe^ 
T#*l£) £frofc 0 IWO^ftii, ffiriE^#Hr^:E2H^|i^?tLTi3l9. *U*£V? 

[0 2 5 5] 

£3fcLjfcflL ±12-7 ^^m^Sr«i^«9 , ^{c l l 5*C-C9 0^M<75^#-CP 

Lfc<> *<0^ ?M:23tCT2. 3 8fi%f h7^f ^T^t-^At Kn^y K 

tKv# mx 6 0 # M m^^S £ ff o o 

[0 2 5 6] 

6 5nm^7^7^K7,^-7, (l : 1) fimbflX^Z ;H^^ofc 0 
^^I^O^Jgfil 1. 3mJ/cm 2 -C^^ ? - £03: <> <JD"e 

[0 2 5 7] 

SFttttft 3 

#±fcB*cift#U 6 0"C-C6 0#raiJOmLMI¥4 0 nmOW* h-RMIfctfcttfco - 
^«:*tMIIgtv>-) 0 ±fei/y^h^II^LTf^fiNSR-S30 2 

B (-n^ttg^ N A (HDft) =0. 6 0, <r = 0 . 7 5) K <fc *9 . ArFx^yvV 
-•9-*- (19 3nm) Srffl^T B UxmUX % 2, *mffi OftlOmm 2 ) ««*«56Lfc 

[0 2 5 8] 

3fc^-C\ ±!B**3felM(;i:**JfeB|ty«-7;i/*n (2-7f jv-f F5k Fo75> 
) fcifcft U ?£8fcL UK** (Quarts Crystal Microba 

lance) £ffl^rt:Ig|J¥iB!l5Ef£T?& & R D A - Q Z 3 CJ7f7^ytA>ttg) K<fc 
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19, $iJ5eb#m£6 o®wt l, mmm<Df&m<Dm<k*MfeLtz 0 

[0 2 5 9 ] 

o®*M-mkL, tijfflmmx < K^n^m*. m<^fi^m<Dm^:^'r^tt Ltz 

o 

[0 2 6 0 ] 

*<D&$k, *myt&mwk<vm*mw)iiM. dos) a, -2. 7 5 nm > 

Bl?>ft7vfggMI (1 0 s) fi, 2. 0 9-C&*K *>&$f&^*/6 s #£*i*:o 

[0 2 6 1 ] 

(*WJ 9 ) 

TtT^oTto *mytumwk<Dm*.%zMm (1 0 s ) 2. 2 2 nm, 

S^MM^^iHi (10 s) tt, 0. 5 11*4!), 3L*fc^A#4rH**<#fe*Lfe 

°[0 2 6 2 ] 
(*Jfc#l 1 0 ) 

-;V7 5>^iUT, pH* s 2. 7 7ff)^lt*PSLfc, ^'t, i(DpH2. 7 7 
OVv?* h^MS5feffl^^ffl^/i^J±±Mo*M^J4 tmm^LX^tzl 3 0 nm 
<07^>7>K^-^1 : 1 b%2> VV7, Y*9- >&fe&mn?&WL& (SEM) 
K «fc *) ffim Ltzt^h, £ ^yD77^f ;Hi/^ - ?vh£ 4) « 

»9 , *9> t>r#fi^r<«l0?tL^^o7t o *3fcS5JK (E s i z e) »±, 13. 1 

y yM&fcfc*mTLx\,*%\,*Wi&k<DMte^-$^i><DX*$>-?tzo 

[0 2 6 3 ] 
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